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Abstract 
In this paper, a methodology for characterizing assessment environments at an engineering program level that is able to 
distinguish between weak, average, and talented students has been presented. Also an Assessment Experience Questionnaire 
(AEQ) that is competent of measuring students’ learning response has been presented. These two methods are used in this paper 
to study various undergraduate degree programs in Engineering. Finally, the correlation between characteristics of assessment 
environments and student learning responses and also features of assessment environments that appear to be associated with 
positive learning responses also provided. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
 
    As the methods used to assess students are some of the most critical of all influences on their learning, it is well 
known that assessment have a deep impact on what and how students study, how much they study and how 
effectively they study. Two aspects need to be considered: the amount of assessed work and the quality of the 
assessment types. This paper discusses various methods of effective assessment in Engineering and considers the 
ways in which assessments influence students’ approaches to learning. Currently, there are wide differences in the 
way assessment is done. For example, there are variations in the amount of formative assessment and summative 
assessment, the amount of oral and written feedback, and the degree of measurement of learning outcomes. 
Unsuitable assessment methods impose overwhelming pressures on a student to take the wrong approach to learning 
tasks. It is often the assessment, not the student that is the cause of the problem. Assessment is about several things 
at once. It is not about simple dualities such as grading versus diagnosis. It is about reporting on students’ 
achievements and about teaching them better through expressing to them more clearly the goals of our curricula. It 
is about measuring student learning and diagnosing specific misunderstandings in order to help students to learn 
more effectively. It concerns the quality of teaching as well as the quality of learning. 
    Curriculum, instruction, and assessment are the three fundamental components of education [John Orlando]. 
Author Milton Chen calls these the “three legs of the classroom stool” and reminds us that each leg must be equally 
strong in order for the “stool” to function properly, balanced and supportive. Habitually, how and what to teach 
weighs heavier on an instructor’s mind than how he/she will assess it. As a result, the assessment ‘leg’ of the 
classroom stool is often the weakest of the three, the least understood and the least effectively implemented. 
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    Although many books, papers, and articles [1-10] on assessment and student learning have been published, the 
intention here is to focus only on the impact of an effective and well thought out assessment on students’ positive 
learning responses. 
 
2. Assessment 
    Assessment, as Derek Rowntree [5] has defined, is about getting to know our students and the quality of their 
learning. Quality of assessment is one of the key features of good teaching. Setting appropriate assessment tasks 
should question students in a way that demands evidence of understanding. It is also important to use a variety of 
techniques for discovering what students have learned. 
 
2.1 Ways of assessment 
Knowledge and understanding are assessed through a combination of unseen examinations and assessed in-course 
assignments including quizzes, essays, presentations, reports and problem solving-based assessments. 
Intellectual skills are assessed through a combination of unseen written examinations, coursework related to 
engineering, which requires analysis and problem solving. 
Practical skills are assessed through a combination of continuous formative assessment, summative assessments, 
and objective structured and/or practical examinations 
Transferable skills are assessed through a range of assignments built into the curriculum, including coursework 
reports, oral presentations and research exercises  
 
2.2 Effective assessment includes direct evidence of student learning 
    Learning outcomes assessment is a critical part of a program’s success. It can affect a program’s reputation, 
enrolment, funding, and even its continued existence. Therefore, it is essential to get useful assessment data without 
creating an overwhelming burden for busy faculty members. 
 
2.2.1 What are some characteristics of effective program-level assessment? 
    Oftentimes, data is collected and reported, but what is being done with it? You need to do something with the 
results. So, often assessment is focused on improving students’ learning, but there is also an opportunity to showcase 
what a department or program is doing as well. It could be used to help improve the learning opportunities for 
students. It could also be used to promote the program to incoming students. It is important that faculty work 
collaboratively to define learning outcomes so that they are all on the same path. Sometimes with assessment 
initiatives, just having the conversation is valuable. Assessment helps faculty see how their course is connected to 
the overall program. At another level, it may help faculty to aid students to understand why they might need a 
particular course as part of their program.  
    Effective assessment needs to include direct evidence of student learning—what skills, abilities, knowledge, and 
attributes are they exhibiting as a result of participating in the program? There can be a combination of direct and 
indirect evidence, which is typically measured by certain techniques such as surveys and an exit questionnaire. 
 
2.2.2 Questions that tap higher level thinking 
    To advance higher level thinking skills, one way to address this would be to use Bloom’s taxonomy of thinking 
skills as a guideline to ask questions [Nachamma Sockalingam]. Table-1 below gives some examples. For example, 
to test if a student is able to evaluate what has been learned, the teacher could ask the student to conclude a 
problematic situation. 
 
Table-1 Skills related to higher level thinking 
Skill Sample Prompts Purpose Level 
Creating Design, construct, plan Combine elements into a new pattern  Higher 
Evaluating Check,  review, conclude, explain Decide according to a set of criteria Higher 
Analyzing Compare, organize, deconstruct Examine information Higher 
Applying Implement, carry out, use, apply, show, solve Apply knowledge  Lower 
Understanding Describe, estimate, predict Understand meaning Lower 
Remembering Recognize, list, identify Memorize and recall facts Lower 
    Learning outcomes is a major component in teaching, however equally important is the learning process used by 
students to achieve these outcomes.  For this reason, it is paramount that we, as instructors, evaluate not only the 
outcomes, but also the critical thinking and learning techniques used by students to reach their destination.  In order 
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to do this, instructors should ask students to reflect on how they arrived at their conclusions, and whether or not the 
resources available to them were sufficient. Experienced teachers are aware of this, however the questions which 
need to be asked to elicit this information is often not so obvious. Finally, in addition to evaluating the learning 
process, it must not be forgotten that learning outcomes themselves require regular re-evaluation. 
 
3. Characterizing an assessment environment and assessment experience questionnaire 
 
3.1 Methodology 
    A methodology is developed, based on Graham Gibbs methods [4], for characterizing assessment environments in 
terms of: 
 
ƔThe percentage of marks from examinations. 
Ɣ+RZPDQ\ times students experienced summative-only assessment. 
Ɣ+RZPDQ\ times students experienced formative-only assessment. 
Ɣ7KHYDULHW\RI assessment methods used. 
ƔThe amount of oral and written feedback that students experienced. 
Ɣ7KHDYHUDJHtimelines of feedback from the time of submission. 
Ɣ7KHGHJUHHRIH[SOLFLWQHVVRIVSHFLILFation of course objectives and outcomes. 
Ɣ7KHOHYHO of arrangement between outcomes and assessment methods. 
 
    Each program could then be rated high, medium or low against these characteristics to enable us to establish 
patterns in assessment characteristics. This could be done by examining course documentation and by interviewing 
program chairs and students. 
 
3.2 Assessment experience questionnaire (AEQ) 
    An AEQ that could EHXVHGWRFKDUDFWHUL]HVWXGHQWV¶H[SHULHQFHRIWKHDVVHVVPHQWHQYLURQPHQWVRI 
Engineering programs was developed. The AEQ used in this paper contained the following scales, which were 
extracted from the course delivery questionnaire and the course content questionnaire: 
  
Ɣ Coverage of syllabus. 
Ɣ Clear objectives and outcomes. 
Ɣ Assessment effectiveness. 
ƔQuantity and quality of feedback. 
ƔUse of feedback. 
Ɣ Use of learning approaches (Deep approach and surface approach). 
Ɣ Learning from quizzes, assignments, and examination. 
 
    The AEQ, which is extracted from [4], was administered to a group of students across the three programs 
(Communication, Computer, and Electronic Engineering) and student experience was measured on each of the 
above scales for each programme. Interviews were conducted with several students from each program so as to 
illustrate the range of learning responses. Scale measures on the AEQ were related to features of the assessment 
environments to identify patterns of relationships between the environment and the VWXGHQWV¶H[SHULHQFH The study 
found that the features of assessment environments and scales from AEQ have significantly lower scores in 
association with them. These features are: a high variety of assessment methods, a high degree of explicitness of 
aims and standards, and a high degree of alignment of aims and standards. On the other hand, the features that have 
significantly higher scores are: a high percentage of marks from exams, a low volume of summative assessment, a 
high volume of formative assessment, a high volume of oral and written feedback, and a high degree of timeliness of 
feedback. In Table-2 below the symbols sa, a, ?, d, and sd UHIHUWRVWURQJO\DJUHHDJUHHGRQ¶WNQRZGLVDJUHHDQG
strongly disagree, respectively. 
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Table-2 The AEQ 
 
Program:  
     Please tick one box only against each statement. 
  sa a ? d sd 
1 I used the feedback I received to go back over what I had done in my work      
2 The feedback I received prompted me to go back over material covered in the course      
3 Useful information including a course description and list of learning outcomes was given out at the 
start of each course. 
     
4 The assessment system made it possible to be quite selective about what parts of courses you studied      
5 I paid careful attention to feedback on my work and tried to understand what it was saying      
6 Faculty seemed more interested in testing what I had memorised (summative assessment) than what I 
understood (formative assessment).  
     
7 It was necessary to work consistently hard to meet the assessment requirements      
8 Most often all the course syllabus was covered in the time  available      
9 I usually set out to understand thoroughly the meaning of what I am asked to read      
10 Often I found having quizzes and assignments encouraged me studying      
11 I understood things better as a result of the exams      
 
3.3 Observations 
Ɣ The three programs were found to have noticeably different assessment environments. 
Ɣ The AEQ distinguished students’ learning responses in different assessment environments, and clearly 
    identified different patterns of response in different environments. 
Ɣ Students’ responses were significantly more positive on most scales of the AEQ when there was little 
    summative assessment and with a limited variety, and a great deal of formative-only assessment and 
    oral/written feedback. 
Ɣ Students’ experiences were negative in most respects when there was a high volume of summative 
    assessment, with a wide variety, and little formative-only assessment or oral/written feedback. 
 
4. Conclusion 
     Assessment environments were found to differ widely in their defining characteristics and the way we assess 
students has a major impact on their learning. The volume of critical thinking and problem solving type of 
assessment is known to have a positive impact on the quality of learning outcomes. Also, the high volume of 
formative only assessment and high volume of feedback  are associated with coverage of syllabus, quantity and 
quality of feedback, use of feedback, learning from examination, appropriate assessment, clear aims and standards, 
and deep approach of learning. Finally, assessment can be viewed as being a means of helping students to learn, a 
way of reporting on student progress, and a way of making decisions about teaching. 
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